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Description 

This invention relates to surgical instruments 
and their method of manufacturing. 

A number of percutaneous surgical instruments 
are presently available for removing calculi from, 
for example, the urinary system. These surgical 
instruments typically include a wire basket extend- 
ing from the distal end thereof for capturing and 
retaining calculi therein. However, these wire bas- 
kets are susceptible to causing trauma to surround- 
ing tissue particularly when utilized in other per- 
cutaneous procedures such as in percutaneous 
gynaecological procedures. These gynaecological 
procedures typically involve grasping and man- 
ipulating soft tissue. The use of wire baskets for 
manipulating ovaries and other soft organs can 
easily result in undesired trauma. These resilient 
wire baskets are commonly collapsed and inserted 
into an introducer sheath and extended therefrom 
to assume their preformed shape when positioned 
at the treatment site. Alternatively, longitudinal slits 
are made about the distal end of a plastic tube and 
a control wire is inserted in the lumen thereof and 
attached to the distal end for opening and closing 
the longitudinal strips in the tubing formed as a 
result of the slits. Although well-suited for capturing 
urinary system calculi, the control wire of these 
plastic baskets prevents easy entry of soft tissue 
such as ovaries into the basket. Furthermore, the 
control wire can easily cause trauma to the soft 
tissue. The longitudinal plastic strips of the basket 
are usually of a high durometer for maintaining 
capture of a calculus and, as a result, can also 
easily cause trauma to the soft tissue. 

Examples of surgical instruments are disclosed 
in U.S. Patent No.4,61 1,594, U.S. Patent 
No.2,556,783, and U.S. Patent No.4,807,626, which 
latter patent constitutes the prior art over which the 
independent claims 1 and 9 are characterized and 
discloses a basket which is expandable by ten- 
sioning a control line. Unfortunately, the control line 
limits the effective volume within the chamber. As a 
result, retaining an object in the chamber interferes 
with the tensioning and releasing of the control line. 
Another problem with this device is that force must 
be applied to both open the basket and maintain 
closure of the basket when calculi are contained 
therein and being extracted. 

According to the present invention there is 
provided a surgical instrument as defined in claim 
1 and a manufacturing method for such an instru- 
ment as defined in claim 9. 

In an embodiment of the invention, the surgical 
instrument has a pliable plastic material basket 
having a collapsible, bulbous-shape formed about 
the distal end thereof for atraumatically capturing 
and manipulating soft tissue or an organ such as 



an ovary in delicate gynaecological endoscopic 
surgical procedures. The surgical instrument is in- 
sertable through a minimally invasive surgical ac- 
cess sheath for manipulating the soft tissue. The 

5 instrument comprises an elongated member which 
preferably has a longitudinal passageway extending 
therein. The basket is positioned about the distal 
end of the elongated member and includes a plu- 
rality of strips of pliable plastic material positioned 

w about the distal end of the elongated member. The 
basket can be part of the elongated member when 
in tubular form. The strips of the basket are prefor- 
med into a bulbous shape and are collapsible for 
positioning in an introducer sheath. 

75 The pliable plastic surgical instrument further 

includes an introducer sheath having a longitudinal 
passageway extending therethrough for positioning 
the basket therein in a collapsed state therein and 
introducing the basket into a cavity through the 

20 access sheath. When introduced into the cavity, 
the plastic basket automatically expands to resume 
its bulbous shape without any outside assistance 
such as a control line. Soft tissue such as an ovary 
is introduced into the basket between the strips 

25 and captured therein for subsequent manipulation. 
The basket may be advantageously further opened 
by applying a force to a small portion of the 
elongated member extending from about the distal 
end of the basket and elongated member. The 

30 preformed bulbous shape and soft material of the 
basket advantageously minimize trauma to the cap- 
tured and manipulated tissue as well as surround- 
ing tissue. When the soft tissue is captured in the 
basket, the proximal end of the basket is partially 

35 retracted into the introducer sheath to securely 
position the tissue within the basket. 

The instrument further includes a collar about 
the proximal end of the introducer sheath and a 
longitudinally adjustably positionable clamp posi- 

40 tioned around the proximal end of the elongated 
member for engaging the collar and maintaining 
the soft tissue within the partially retracted basket. 

The basket is comprised of a plurality of lon- 
gitudinal strips positioned about or at the distal end 

45 of the elongated member and comprises, for exam- 
ple, a soft polyurethane plastic material for mini- 
mizing trauma to soft tissue. The introducer sheath 
is formed of a polytetrafluoroethylene material for 
easily sliding the sheath and collapsed basket 

so through the access sheath. The number of longitu- 
dinal strips is preferably four for securely grasping 
and manipulating the organ. However, three strips 
may be easily provided for engaging extremely 
large soft tissue organs. The basket may also be 

55 easily opened by pushing the distal end thereof 
with another instrument or other soft tissue for 
further opening and spreading apart the longitudi- 
nal strips. 
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Brief description of the drawings 

FIG.1 depicts an illustrative surgical instrument 
of the present invention having a pliable plastic 
material basket in a preformed open position; 
FIG.2 depicts the instrument of FIG.1 with the 
basket in a collapsed state positioned in the 
introducer sheath; 

FIG.3 depicts the instrument of FIG.1 with the 
basket of the instrument being extended from 
the introducer sheath after being introduced in a 
body cavity through an access sheath; 
FIG.4 depicts the extended basket of FIG.3 be- 
ing further opened for capturing a soft tissue 
organ; and 

FIG.5 depicts the extended basket of FIG.4 par- 
tially retracted into the distal end of the intro- 
ducer sheath for manipulating the soft tissue 
organ. 

Detailed description 

Depicted in FIG.1 is a preferred embodiment of 
an illustrative endoscopic surgical instrument 10 
having a preformed pliable plastic material basket 
11 which is collapsible within introducer sheath 
12pp for insertion through a minimally invasive 
access sheath into a cavity of a patient. When 
introduced into the cavity of the patient, the basket 
is extended from the distal end of the introducer 
sheath to assume a preformed bulbous shape. The 
preformed basket is positioned about distal end 13 
of elongated member tube 14 of pliable plastic 
material such as polyurethane. The elongated 
member includes distal end 13, proximal end 15, 
and longitudinal passageway (16) extending there- 
through. For percutaneous insertion through an ac- 
cess sheath into the patient's body cavity, the 
elongated member tube is positioned within the 
longitudinal passageway of introducer sheath 12 
and extends from distal end 17 and proximal end 
18. When extended from the distal end of the 
introducer sheath, preformed basket 1 1 assumes a 
preformed bulbous shape formed from a plurality 
of longitudinal strips 19-22 of the pliable plastic 
material about the distal end of the elongated 
member. The preformed bulbous shape is formed 
by placing the longitudinal strips around a form and 
applying heat such as steam to the polyurethane 
material. Each of the strips has been pre-treated in 
such a way that the characteristics of the strips 
themselves have been altered. When fully expand- 
ed in the preformed shape, the basket includes a 
highly elongated chamber within the strips for sur- 
rounding soft tissue or an organ such as an ovary. 
The pliable plastic material strips atraumatically 
capture the soft tissue organ for subsequent ma- 
nipulation when the proximal end of the basket is 



partially retracted into the introducer sheath. When 
captured within the basket, the soft tissue organ 
may be easily and atraumatically manipulated or 
repositioned for more direct visualization or conve- 
5 nient access with other endoscopic surgical instru- 
ments. 

Elongated member 14 is formed from a pliable 
plastic material, preferably tubular, and of approxi- 
mately 50cms. in length with a 12 French outside 

w diameter (0.156") and an inside diameter of 
0.254cms. (0.1"). A 30 cms. long stainless steel 
stylet rod 23 having a 0.173cms. ((0.068") diameter 
is inserted into passageway 16 about proximal end 
15 of the elongated member tubing to stiffen the 

75 pliable material tubing for controlling introduction of 
the tubing into the proximal end of the introducer 
sheath. A commercially available proximal end con- 
nector 24, is fixedly positioned about the proximal 
end of the elongated member tubing through which 

20 the stylet rod is inserted and fixedly positioned with 
proximal end cap 25. The proximal end cap is a 
pin vise having a connector portion mating with 
proximal end connector 24 which is commercially 
available from Sabin Corporation, Bloomington, In- 

25 diana, or alternatively is moulded on to the proxi- 
mal end of the stylet rod. Adhesive is applied to 
the proximal end cap and connector to fixedly 
position the two components together. 

The surgical instrument further includes a re- 

30 leasable clamp 26 that is longitudinally slideable 
and adjustable along the length of the elongated 
member about the proximal end thereof. Releas- 
able clamp 26 is commercially available, for exam- 
ple, from Halkey Medical of St. Petersburg, Florida. 

35 The clamp is slideable along the length of the 
proximal end of the elongated member to fixedly 
position the proximal end of the basket within the 
distal end of the introducer sheath. Introducer 
sheath includes a commercially available stop 27 

40 such as a modified Molnar disk available from 
Vesta Corporation of Glendale, Wisconsin, posi- 
tioned about proximal end 18. The stop and releas- 
able clamp engage each other to prevent distal 
longitudinal withdrawal of the basket with the soft 

45 tissue therein from the distal end of the introducer 
sheath. 

Introducer sheath is comprised of a poly- 
tetrafluoroethylene material tube approximately 
33cms. in length and having an outside diameter of 

so 13 French (0.194") and an inside diameter of 
0.442cm. (0.174"). The introducer sheath is made 
of a rigid material and has a slick outside surface 
for sliding easily into and through the minimally 
invasive access sheath. 

55 Preformed basket 11 in an open position is 
approximately 5.2cms. in length with a 3.4cms. 
diameter. The basket is formed into a bulbous, 
ellipsoidal shape for further expansion and entry of 
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soft tissue organs therein. A short portion 28 of 
approximately 5mms. in length elongated member 
tubing extends from the distal end of the basket to 
the distal end of the tube. This short portion of 
tubing is formed by heating, moulding, and buffing 
the distal end of the tubing to a rounded surface for 
engagement against other tissue in the cavity or 
another surgical instrument. When the short portion 
is engaged, the strips of the bulbous-shaped bas- 
ket are spread further apart to receive large soft 
tissue organs such as an ovary therein. Alternative- 
ly, basket 11 may be formed of a soft plastic 
material and attached at the distal end of a stiffer 
material elongated member. As a result, the stiffer 
elongated member need not have the stylet rod 
positioned at the proximal end thereof and need 
not be tubular. 

The method of manipulating soft tissue such as 
an ovary with minimally invasive surgical instru- 
ment 10 includes introducing access sheath 30 
percutaneously through abdominal wall 31 into cav- 
ity 32 as depicted in FIG.2. Basket 11 in a col- 
lapsed state is positioned into longitudinal passage- 
way 33 of introducer sheath 12 as shown. The 
introducer sheath is introduced through the access 
sheath and into body cavity 32. When basket 1 1 is 
positioned in the introducer sheath, the stylet rod, 
which is proximally positioned in elongated mem- 
ber 14, extends into introducer sheath passageway 
33 about proximal end 18. This may be helpful in 
allowing the physician to extend the basket from 
distal end 17 of the introducer sheath into the body 
cavity to assume its preformed bulbous shape. 

Depicted in FIG. 3 is basket 1 1 in its preformed 
bulbous shape extended into body cavity 32 from 
distal end 17 of introducer sheath 12. The basket is 
extended from the distal end of the introducer 
sheath by the physician pushing proximal end 15 
of elongated member tube 14 into proximal end 18 
of the introducer sheath, thereby extending the 
basket from the distal end of the introducer sheath. 

Depicted in FIG.4 is basket 11 in body cavity 
32 with strips 19-22 being further spread apart for 
capturing ovary 34 therein. Distal portion 28 further 
spreads the strips of the bulbous, ellipsoidal 
shaped basket further apart by engaging soft tissue 
35 within the cavity or another endoscopic instru- 
ment inserted in the cavity. Ovary 34 is positioned 
within the basket, and the longitudinal strips al- 
lowed to collapse around the ovary. As a result, the 
ovary is easily manipulated to allow the physician 
to better visualize irregularities such as cyst 29 
thereon. 

Depicted in FIG.5 is ovary 34 within basket 1 1 
with longitudinal strips 19-21 (22 not shown) par- 
tially retracted into distal end 17 of introducer 
sheath 12. The partially retracted basket permits 
the longitudinal strips of the basket to securely and 



atraumatically engage ovary 34. To fixedly position 
the relative longitudinal position of the basket with 
the ovary therein with respect to the introducer 
sheath, slideable clamp 26 is slid along proximal 

5 end 15 of elongated member tube 14 to engage 
stop 27 about proximal end 18 of the introducer 
sheath. This allows the physician to manipulate the 
surgical instrument with the ovary fixedly posi- 
tioned within the basket thereof. 

w The particular preformed bulbous shape of the 
basket may be elongated or shortened or extended 
into a larger spherical shape to capture and ma- 
nipulate various size soft tissue organs at- 
raumatically. Furthermore, the basket may be uti- 

75 lized to capture and retrieve other tougher tissue 
such as fibrous tumours, myomas, muscle, etc., 
that may be encountered in minimally invasive 
surgical procedures. 

20 Claims 

1. A surgical instrument (10) insertable through 
an access sheath (30) and for manipulating 
soft tissue in a body cavity (32) during mini- 

25 mally invasive surgery, said instrument com- 

prising an elongated member (14) having 
proximal (15) and distal (13) ends, and with a 
basket (11) formed at the said distal end from 
a plurality of strips (19 to 22) of plastic ma- 

30 terial, the strips being in an unstressed con- 

dition when the basket is in an expanded con- 
dition, the basket being collapsible for its inser- 
tion through the access sheath, characterised 
in that the strips have been heated in a prefor- 

35 med condition to form a preformed bulbous 

shaped basket, the preformation being such 
that the strips automatically expand when the 
basket exits the access sheath and resumes 
the expanded or preformed condition. 

40 

2. The instrument of claim 1 , further characteris- 
ed by an introducer sheath (12) having a lon- 
gitudinal passageway (33) extending thereth- 
rough, said basket in a collapsed state and 

45 said elongated member being insertable 

through said passageway of said introducer 
sheath. 

3. The instrument of claim 2, characterised in that 
so the elongated member has an internal pas- 
sageway, and in that a stylet (23) is positioned 
about said proximal end of said elongated 
member and extends into the passageway of 
said introducer sheath when said basket in 

55 said collapsed state is positioned in said intro- 

ducer sheath. 
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4. The instrument of claim 2 or 3, further charac- 
terised by a collar (27) fixedly positioned about 
said proximal end of said introducer sheath. 

5. The instrument of claim 4, further characteris- 
ed by a clamp (26) adjustably positionable 
longitudinally about said proximal end of said 
elongated member for engaging said collar, 
and optionally comprising a connector (24) 
fixedly positioning said stylet about said proxi- 
mal end of said elongated member. 

6. The instrument of claim 1 , characterised in that 
said elongated member includes a portion (28) 
extending between said distal end and said 
basket for engaging tissue and enlarging said 
basket when longitudinal pressure is applied to 
said portion. 

7. The instrument of any one preceding claim, 
characterised in that the basket includes three 
or four longitudinal strips. 

8. The instrument of any one preceding claim, 
characterised in that the plastic material is soft 
polyurethane plastic material. 

9. A method of making a surgical instrument (10) 
insertable through an access sheath in order to 
manipulate soft tissue in a body cavity during 
minimally invasive surgery, said instrument 
comprising an elongated member (14) having 
proximal (15) and distal (17) ends, and with a 
basket (11) formed at the said distal end from 
a plurality of longitudinal strips (19 to 22) of 
pliable plastic material, the basket being col- 
lapsible for insertion through the access 
sheath, characterised in that the method com- 
prises the steps of placing the longitudinal 
strips around a bulbous shaped form, and of 
heating the strips so that they assume a 
preformed shape corresponding to the shape 
of a preformed bulbous shaped basket, such 
preformation causing the strips to automatically 
expand the basket when it exits the access 
sheath, and to cause the basket to assume an 
unstressed condition. 

Patentanspruche 

1. Chirurgisches Instrument (10), das durch einen 
Zugangsschaft (30) einfuhrbar ist und mit dem 
wahrend minimalinvasiver Chirurgie Weichteile 
in einer Korperhohle (32) gehandhabt werden 
konnen, wobei jenes Instrument ein langliches 
Element (14) mit einem proximalen (15) und 
einem distalen (13) Ende und mit einem Korb 
(11) umfaBt, der an jenem distalen Ende aus 



einer Mehrzahl von Streifen (19 bis 22) aus 
Kunststoffmaterial gebildet ist, die in einem 
entspannten Zustand sind, wenn der Korb in 
einem gespreizten Zustand ist, wobei der Korb 

5 fur sein EinfUhren durch den Zugangsschaft 

zusammenklappbar ist, dadurch gekennzeich- 
net, daB die Streifen in einem vorgeformten 
Zustand zur Bildung eines vorgeformten knol- 
lenformigen Korbes erhitzt worden sind, wobei 

10 es sich urn eine derartige Vorformung handelt, 

daB sich die Streifen automatisch spreizen, 
wenn der Korb den Zugangsschaft verlaBt und 
den gespreizten oder vorgeformten Zustand 
einnimmt 

75 

2. Instrument nach Anspruch 1 , weiterhin gekenn- 
zeichnet durch eine Einfuhrhulse (12) mit ei- 
nem sich durch sie hindurch erstreckenden 
langlichen Durchgang (33), wobei jener Korb 

20 im zusammengeklappten Zustand und jenes 

langliche Element durch jenen Durchgang je- 
ner Einfuhrhulse eingefCihrt werden konnen. 

3. Instrument nach Anspruch 2, dadurch gekenn- 
25 zeichnet, daB das langliche Element einen in- 

neren Durchgang aufweist und daB urn jenes 
proximale Ende jenes langlichen Elements ein 
Mandrin (23) angeordnet ist, der sich in den 
Durchgang jener Einfuhrhulse erstreckt, wenn 
30 jener Korb in jenem zusammengeklappten Zu- 

stand in jener Einfuhrhulse angeordnet ist. 

4. Instrument nach Anspruch 2 oder 3, weiterhin 
gekennzeichnet durch einen test urn jenes pro- 

35 ximale Ende jener Einfuhrhulse angeordneten 

Bund (27). 

5. Instrument nach Anspruch 4, weiterhin gekenn- 
zeichnet durch eine Klemme (26), die langlich 

40 urn jenes proximale Ende jenes langlichen Ele- 

ments zur Ineingriffnahme jenes Bundes ver- 
stellbar angeordnet werden kann, wobei jenes 
Instrument gegebenenfalls einen Verbinder 
(24) umfaBt, der jenen Mandrin fest urn jenes 

45 proximale Ende jenes langlichen Elements an- 

ordnet. 

6. Instrument nach Anspruch 1, dadurch gekenn- 
zeichnet, daB jenes langliche Element einen 

so sich zwischen jenem distalen Ende und jenem 

Korb erstreckenden Abschnitt (28) einschlieBt, 
der Gewebe in Eingriff nimmt und jenen Korb 
vergroBert, wenn jener Abschnitt mit Langs- 
druck beaufschlagt wird. 

55 

7. Instrument nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB der 
Korb drei oder vier langliche Streifen ein- 
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schlieBt. 

8. Instrument nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB es 
sich bei dem Kunststoffmaterial urn weiches 
Polyurethan-Kunststoffmaterial handelt. 

9. Verfahren zur Herstellung eines chirurgischen 
Instrumentes (10), das durch einen Zugangs- 
schaft einfuhrbar ist, um wahrend minimalinva- 
siver Chirurgie Weichteile in einer Korperhohle 
zu handhaben, wobei jenes Instrument ein 
langliches Element (14) mit einem proximalen 
(15) und einem distalen (13) Ende und mit 
einem Korb (11) umfaBt, der an jenem distalen 
Ende aus einer Mehrzahl von langlichen Strei- 
fen (19 bis 22) aus biegsamem Kunststoffma- 
terial gebildet ist und der zur Einfuhrung durch 
den Zugangsschaft zusammenklappbar ist, da- 
durch gekennzeichnet, dafi das Verfahren fol- 
gende Schritte umfaBt: die langlichen Streifen 
werden um eine knollenformige Form gelegt 
und erhitzt, so daB sie eine der Gestalt eines 
vorgeformten knollenformigen Korbes entspre- 
chende vorgeformte Gestalt annehmen, wobei 
die Streifen durch eine derartige Vorformung 
automatisch den Korb spreizen, wenn er den 
Zugangsschaft verlaBt, und ihn dazu veranlas- 
sen, einen entspannten Zustand einzunehmen. 

Revendications 

1. Instrument chirurgical (10) insurable a travers 
un fourreau d'acces (30) et pour manipuler des 
tissus mous dans une cavite* (32) du corps 
durant une intervention chirurgicale faiblement 
envahissante, ledit instrument comprenant une 
piece allongee (14) ayant des extremites proxi- 
mate (15) et distale (13), et avec un panier (11) 
forme a ladite extremite distale a partir d'une 
pluralite de rubans (19 a 22) en materiau plas- 
tique, les rubans etant dans une condition de- 
nuee de contrainte quand le panier est dans 
une condition renflee, le panier etant repliable 
pour son insertion a travers le fourreau d'ac- 
ces, caracterise en ce que les rubans ont ete 
chauffes dans une condition preformee pour 
former un panier preforme de forme bulbeuse, 
la preformation etant telle que les rubans se 
dependent automatiquement vers I'exteVieur 
quand le panier sort du fourreau d'acces et 
reprend la condition renflee ou preformee. 

2. Instrument de la revendication 1, caracterise* 
de plus par un fourreau d' introduction (12) 
ayant un passage longitudinal (33) s'etendant a 
travers ce dernier, ledit panier dans un etat 
replie* et ladite piece allongSe £tant insurables 



a travers ledit passage dudit fourreau d'intro- 
duction. 

3. Instrument de la revendication 2, caracterise* 
5 en ce que la piece allongee comporte un pas- 
sage interne, et en ce qu'un stylet (23) est 
positionne au niveau de ladite extremite proxi- 
male de ladite piece allongee et s'dtend dans 
le passage dudit fourreau d'introduction quand 

10 ledit panier dans ledit etat replie est positionne 

dans ledit fourreau d'introduction. 

4. Instrument de la revendication 2 ou 3, caracte- 
rise de plus par un collet (27) positionne fixe- 
rs ment autour de ladite extremite proximale du- 
dit fourreau d'introduction. 

5. Instrument de la revendication 4, caracterise 
de plus par une pince (26) pouvant etre posi- 

20 tionnee longitudinalement par reglage autour 

de ladite extremite proximale de ladite piece 
allongee pour engager ledit collet, et compre- 
nant optionnellement un raccord (24) position- 
nant fixement ledit stylet au niveau de ladite 

25 extremite proximale de ladite piece allongee. 

6. Instrument de la revendication 1, caracterise 
en ce que ladite piece allongee inclut une 
partie (28) s'etendant entre ladite extremite 

30 distale et ledit panier pour venir en contact 

avec les tissus et pour agrandir ledit panier 
quand une pression longitudinale est appliqu£e 
a ladite partie. 

35 7. Instrument de I'une quelconque des revendica- 
tions prec£dentes, caracterise en ce que le 
panier inclut trois ou quatre rubans longitudi- 
naux. 

40 8. Instrument de I'une quelconque des revendica- 
tions prec£dentes, caracterise en ce que le 
materiau plastique est un materiau plastique 
en polyurethane mou. 

45 9- Methode de fabrication d'un instrument chirur- 
gical (10) insurable a travers un fourreau d'ac- 
ces de maniere a manipuler des tissus mous 
dans une cavite du corps durant une interven- 
tion chirurgicale faiblement envahissante, ledit 

so instrument comprenant une piece allongee (14) 

ayant des extremites proximale (15) et distale 
(17), et avec un panier (11) forme a ladite 
extremite distale a partir d'une pluralite de 
rubans longitudinaux (19 a 22) en mateViau 

55 plastique souple, le panier etant repliable pour 

insertion a travers le fourreau d'acces, caracte- 
rise en ce que la methode comprend les eta- 
pes consistant a placer les rubans longitudi- 
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naux autour d'un objet de forme bulbeuse, et a 
chauffer les rubans de sorte qu'ils prennent 
une forme preformee correspondant a la forme 
d'un panier pr£form£ de forme bulbeuse, une 
telle preformation incitant les rubans a deten- 5 
dre automatiquement le panier vers I'exterieur 
quand il sort du fourreau d'acces, et a inciter 
le panier a adopter une condition denuee de 
contrainte. 

10 
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